Mesenchymal reprogramming of adult human epithelial differentiation.
The objective of this study was to determine whether neonatal rat seminal vesicle mesenchyme (rSVM) can reprogram epithelial differentiation in a fully differentiated adult human bladder epithelium. For this purpose neonatal rSVM was isolated from newborn (0-day) Sprague-Dawley rats, and normal adult human bladder epithelium (hBLE) was isolated from radical cystoprostatectomy specimens to prepare rSVM+hBLE tissue recombinants in vitro. After overnight culture the tissue recombinants were grafted beneath the renal capsule of male athymic rodent hosts and allowed to grow in vivo for 6 months. As controls, rSVM and hBLE were grafted separately and allowed to grow for the same period. Tissue recombinants and control tissue grafts were harvested, and secretions were collected for biochemical studies. Tissues were fixed both for histologic as well as immunohistochemical staining. Neonatal rSVM induced normal adult human bladder urothelium to form glandular structures resembling prostate. The induced prostatic acini were filled with secretions that expressed human prostate-specific secretory proteins. These findings demonstrate that adult human urothelial cells retain a responsiveness to neonatal prostatic mesenchymal inductors. Change in urothelial histodifferentiation was associated with change in functional activity. The ability of the neonatal rat mesenchymal tissues to induce morphologic as well as biochemical changes in normal adult human urothelium provides a basis for human tissue engineering and organ reconstruction.